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SEARCH APPARATUS AND METHOD, AND
PROGRAM

CROSS-REFERENCE TO RELATED
APPLICATIONS

The present application is a continuation of U.S. patent
application Ser. No. 11/705,799, filed on Feb. 13, 2007, which
claims priority to Japanese Patent Application JP 2006-
036499 filed in the Japanese Patent Office on Feb. 14, 2006,
the entire contents of which are incorporated herein by refer-
ence.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a search apparatus for
searching a predetermined type of data such as image data as
search objects and to a method for the search apparatus. The
present invention further relates to a program executed by the
search apparatus.

2. Description of the Related Art

With the use of a device having a global positioning system
(GPS) function in combination of an image capturing appa-
ratus such as a video camera or a digital still camera, position
information associated with the capture time can be added as
additional information to files of image data (image files)
based on moving images or still images recorded by the image
capturing apparatus.

The image files with position information can be used for
various software applications such as map applications. Once
an image file with position information is read into a map
software application, the map software application displays
the image of the read image file and the position at which the
image file was captured (recorded) using a map image. Such
a technique is disclosed in Japanese Unexamined Patent
Application Publication No. 2004-233150.

SUMMARY OF THE INVENTION

Accordingly, adding position information to image data
facilitates the use in association with a map image, and there-
fore enhances the usability. In the current situation, however,
such position information added to image data can merely be
used by map applications. It is therefore desirable to more
effectively use image data having position information.

A search apparatus according to an embodiment of the
present invention includes the following elements. Provi-
sional search condition inputting means inputs character
string information as a provisional search condition. Charac-
ter string/position correspondence information holding
means holds character string/position correspondence infor-
mation including a correspondence between character string
information and position information. Position information
obtaining means obtains position information corresponding
to the character string information input as the provisional
search condition from the character string/position corre-
spondence information. Search object information storage
means stores search object information of predetermined
form having at least position information added thereto as
additional information. Searching means performs a search
for the position information added to the search object infor-
mation stored in the search object information storage means
using the position information obtained by the position infor-
mation obtaining means as an actual search condition, and
outputs, as a search result satistfying the provisional search

10

15

20

25

30

35

40

45

50

55

60

65

2

condition, search object information to which position infor-
mation found by the search is added.

With the above-described structure, information of prede-
termined form to be searched (search object information)
according to an embodiment of the present invention has a
structure in which position information is added. In the search
apparatus according to the embodiment of the present inven-
tion, when character string information is input as a provi-
sional search condition, first, position information having a
correspondence with the character string information is
specified by referring to character string/position correspon-
dence information, and a search is performed for position
information added as additional information to the search
object information using the specified position information as
an actual search condition. Search object information associ-
ated with the found position information is output as a search
result meeting the provisional search condition input to the
search apparatus.

In the embodiment of the present invention, therefore, a
novel search system can be achieved in which when a search
is performed using a character string, information or data of
predetermined form associated with, for example, an area or
a place defined by the character string is obtained as a search
result. Further, as described above, the search apparatus
according to the embodiment of the present invention is based
on the premise that search object information has position
information added thereto, which leads to more effective use
of data having a structure including position information as
additional information, such as image data.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a diagram showing an example network configu-
ration including a search server according to an embodiment
of the present invention and a personal computer (PC) using
the search server;

FIGS. 2A and 2B are diagrams showing examples of search
screens according to the embodiment displayed in a Web
browser;

FIGS. 3A and 3B are diagrams showing examples of search
screens according to the embodiment displayed in the Web
browser;

FIG. 4 is a diagram showing an example structure of a PC
according to the embodiment;

FIG. 5 is a diagram showing an example structure of a
search server according to the embodiment;

FIG. 6 is a diagram showing an example structure of an
image file according to the embodiment;

FIG. 7 is a diagram showing a processing procedure per-
formed between the PC and the search server in accordance
with an operation on the search screen views shown in FIGS.
2A and 2B;

FIG. 8 is a diagram showing a processing procedure per-
formed between the PC and the search server in accordance
with an operation on the search screen views shown in FIGS.
3A and 3B;

FIG. 9 is a schematic diagram showing an example of the
model for the search server of the embodiment to collect
image files; and

FIG. 10 is a diagram showing an example structure of an
image capturing apparatus shown in FIG. 9.
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DESCRIPTION OF THE PREFERRED
EMBODIMENTS

An embodiment of the present invention will be described.

In the embodiment, for example, a search server located on
a network such as the Internet has the structure of a search
apparatus according to an embodiment of the present inven-
tion.

FIG. 1 shows a simplified system configuration including a
search server 3 according to the embodiment, and a personal
computer (PC) 2 serving as a network terminal that uses the
search server 3. First, the overview of a search method using
the search server 3 of the embodiment will be described with
reference to FIG. 1.

For example, when the user of the PC 2 desires to perform
a search using the search server 3, the user activates a Web
browser 344 on the PC 2. The Web browser 34a is a software
application operable to access a piece of Web content (Web
page) publicly available on the Internet for browsing. The
user operates the activated Web browser 34a to access the
search server 3 via a network to issue a request for a search
screen. In response to the request, the search server 3 trans-
mits data of the Web page as a user interface screen for search.
The PC 2 interprets the received Web page data, and displays
a search screen using the Web browser 34a. As is well known
in the art, a Web page is described using a markup language
such as Hyper Text Markup Language (HTML) or Extensible
Markup Language (XML), and a Web browser is configured
to interpret the description for reproduction.

The search screen displayed using the Web browser 34a
includes an entry box for entering a search condition in form
of a character string. The user enters any character string in
the entry box before performing an operation such as a button
operation for issuing a search request. In accordance with the
operation, the Web browser 34a of the PC 2 performs com-
munication via a network to issue a search request to the
search server 3 using the data of the character string entered in
the entry box as a search condition.

In response to the search request, the search server 3 per-
forms a search using the character string transmitted as a
search condition together with the request. The search server
3 returns the contents of a search result obtained by the search
to the PC 2 as data in the form that can be displayed as a Web
page.

The PC 2 displays and outputs the contents of the trans-
mitted search result using the Web browser 34a.

As can be understood from the foregoing description, in
order to use the search server 3 of the embodiment, as in the
case of using a search site on the Internet, which is well
known, the user can only operate a Web browser application
using a terminal such as a personal computer without using a
special apparatus or performing any complicated operation.

Examples of a search service provided by the search server
3 of the embodiment will be described with reference to
FIGS. 2A to 3B. FIGS. 2A to 3B show examples of the
display style of the search screen displayed on a display of the
PC 2 during the access from the PC 2 to the search server 3 to
use the search service.

As described above with reference to FIG. 1, first, the user
ofthe PC 2 who desires to use the search service of the search
server 3 activates a Web browser on the PC 2, and accesses the
search server 3 using the Web browser. Then, a search screen
having an entry box for entering a search condition is dis-
played as the initial screen on the display of the PC 2.

In the embodiment, the search service of the search server
3 will be described in the context of an image search. For ease
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4

of description, images to be searched are photograph images
(data files of the photograph images).

It is assumed that the user desires to search for a photo-
graph image relating to Mt. Fuji. For example, the user per-
forms a character input operation using a keyboard or the like
to enter character string “Mt. Fuji” in the entry box of the
search screen displayed on the Web browser, and performs an
operation corresponding to a button click operation for per-
forming a search. In accordance with the operation, the Web
browser transmits a search request to the search server 3 in
which the character string information “Mt. Fuji” is desig-
nated as a search condition.

In response to the search request, the search server 3 per-
forms a search, and returns search results to the Web browser
of'the PC 2. The search results are displayed in the window of
the Web browser, for example, in the manner shown in FIG.
2A. In FIG. 2A, photograph images as search results corre-
sponding to the character string information of “Mt. Fuji”
designated as a search condition are listed (hereinafter
referred to as a “search image list view”).

In the widow of the Web browser, a search area range view
shown in FIG. 2B, as well as the list view of the images as
search results shown in FIG. 2A, is displayed. In order to
display the search area range view, first, a map image of an
area having a certain range is displayed. A reference position
rp is displayed at a given point in the map image, and a search
range designation frame MR of a predetermined shape that is
positioned with reference to the reference position rp is super-
imposed over the map image. The search range designation
frame MR may be, for example, rectangular corresponding to
the frame configuration of the search area range view.

The search area range view shown in FIG. 2B displays a
map of an area around Mt. Fuji. The reference position rp is
defined at the top of Mt. Fuji, and an area surrounded by a
rectangle having a predetermined range about the reference
position rp is designated as the search range designation
frame MR. The displayed search range designation frame MR
defines a range of the positions corresponding to the images
listed in the search image list view shown in FIG. 2A. In other
words, the photograph images listed in the search image list
view shown in FIG. 2A were actually taken in the area defined
by the search range designation frame MR. Therefore, the
search image list view shown in FIG. 2A is a screen on which
the main search results are output. In the search area range
view shown in FIG. 2B, on the other hand, an area range (a
range of position information) that is designated as a substan-
tial search condition with respect to the search results output
in the search image list view is visually displayed, and the
search area range view therefore has an auxiliary function to
the main search results.

The search range designation frame MR in the search area
range view shown in FIG. 2B can be resized on the map image
in accordance with an operation performed on the PC 2. For
example, as in the operation for specifying a range using a
software application such as an image processing application,
the user may drag the mouse or the like to change the size of
the search range designation frame MR while maintaining the
ratio of the vertical and horizontal lengths of the search range
designation frame MR. The ratio of the vertical and horizontal
lengths of the search range designation frame MR may be
changed. Further, the reference position rp and the position of
the search range designation frame MR on the map image can
also be moved.

A specific example of the resizing of the search range
designation frame MR shown in FIG. 2B will be described
with reference to FIG. 3A. The user desires to resize the
search range designation frame MR shown in FIG. 2B in the
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manner shown in FIG. 3A for the following reasons: First, the
user enters “Mt. Fuji” as a search character string to search for
an image of an area around Mt. Fuji, in which case the user
actually desires an image of the area around Mt. Fuji, which
also covers around Lake Yamanaka. However, the area range
defined by the search range designation frame MR shown in
FIG. 2B does not cover Lake Yamanaka. Thus, the size of the
search range designation frame MR is increased to designate
an area range covering Lake Yamanaka as well as Mt. Fuji, as
shown in FIG. 3A.

In accordance with the resizing of the search range desig-
nation frame MR, the Web browser of the PC 2 issues another
search request using information representing an area range
on the map corresponding to the resized search range desig-
nation frame MR as a search condition to the search server 3.
The search server 3 performs a search according to the search
condition, and returns search results. Accordingly, the search
image list view transitions from FIG. 2A to FIG. 3B, and
photograph images taken in the area range defined by the
resized search range designation frame MR are listed. That is,
in the current search image list view, images taken around
Lake Yamanaka are additionally displayed in addition to the
images of Mt. Fuji.

Although not illustrated, the size of the search range des-
ignation frame MR may be reduced in a transition reverse to
the transition from FIG. 2B to FIG. 3A to define a new area
range.

As can be understood from the foregoing description, in the
photograph image search of the embodiment, character string
information is used as the initial search condition. In the
related art, generally, a search character string used for
searching for an image defines a file name of the image or a
character string found in the text added to the layout of the
image in a Web page or the like. In the embodiment, on the
other hand, search character string information includes a
designated place or area where the photograph image to be
searched for was taken.

For example, as in the specific example described above, in
a case where a user desires to search for a photograph image
showing Mt. Fuji as a landscape, the photograph image of Mt.
Fuji can be found even using the image search of the related
art by entering character string “Mt. Fuji” as a search condi-
tion and performing a search. However, the image search of
the related art is based on file names, text of Web pages, or the
like, and it is therefore difficult to find an image as a search
result if the image has a file name that does not contain “Mt.
Fuji” or the text of the Web page does not include character
string “Mt. Fuji”. In the embodiment, a search character
string defines the name of a location such as a place where a
photograph image was taken, and an image taken at a place or
anarea specified as a search condition can be found regardless
of the file name or the text of the Web page. Therefore, an
image search in view of a place where the image was taken
can provide more accurate search results than the image
search of the related art.

In the embodiment, both the search image list view shown
in FIG. 2A and the search area range view shown in FIG. 2B
are displayed. Therefore, once a user observes the search
range designation frame MR in the search area range view, the
user can visually perceive the area range where the images
displayed in the search image list view were actually taken.
Further, the user can change the range of search conditions by
performing a graphical operation for resizing the search range
designation frame MR on the map image in the search area
range view in the manner shown in FIGS. 2B and 3A. For
example, in order to search for an image relating to “Mt. Fuji”
and “Lake Yamanaka” using the search of the related art, both
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character strings “Mt. Fuji” and “Lake Yamanaka” are
entered in the entry box, and an operation for performing an
OR operation on the entered character strings is performed,
which is less intuitive and more difficult than the search ofthe
embodiment.

The image search of the embodiment shown in FIGS. 2A to
3Bisimplemented by, as discussed below, in the search server
3, storing image data including position information as addi-
tional information to manage files of image data, which are
content pieces to be searched, and associating the position
information with map information (map database). In this
point of view, the image search of the embodiment is a service
or technique capable of effectively using image data having
position information, thus providing a novel search system.

A technical structure for implementing the image search of
the embodiment will be described.

FIG. 4 shows an example structure of a personal computer
(PC) 2 used by a user to use a search service.

The PC 2 shown in F1G. 4 includes a central processing unit
(CPU) 31, a read-only memory (ROM) 32, a random access
memory (RAM) 33, a hard disk drive (HDD) 34, an operation
input unit 35, a display output unit 36, a media drive 37, adata
interface 38, and a network interface 39, which are connected
with one another via an internal bus 40.

The CPU 31 loads programs, such as a program stored in
the ROM 32 and an application program stored in the HDD
34, into the RAM 13 for execution. The RAM 33 also stores
data and the like necessary for the CPU 31 to perform various
types of processing, if necessary. The ROM 32 is generally
unwritable, but may be a memory including a non-volatile
writable memory device, such as a flash memory.

The HDD 34 serves as an auxiliary storage device in the PC
2, and stores the various programs executed by the CPU 31 by
installing the programs therein. The HDD 34 also stores vari-
ous application files and the like. The data stored in the HDD
34 is managed by afile system or the like. The CPU 31 canuse
the file system to write or read data to or from the HDD 34.

In FIG. 4, a Web browser 34aq is illustrated among the
programs installed in the HDD 34. The Web browser 34a is a
software application for displaying a Web site uploaded and
publicly accessible via the Internet or a locally stored docu-
ment written in a markup language such as HTML and allow-
ing the user to browse and use the Web site or the document.
As can be understood from the foregoing description, in the
embodiment, the Web browser 34a is used to access the
search server 3 via a network (the Internet) for an image
search.

Upon receiving a signal corresponding to an operation
output from an operation device 41, the operation input unit
35 converts the received signal into an instruction that can be
processed by the CPU 31, and outputs the instruction to the
CPU 31. The CPU 31 executes processing in accordance with
the instruction. The operation device 41 is a collection of
various operation input devices for allowing a user to operate
a computer, such as a mouse and a keyboard.

The display output unit 36 executes processing for display-
ing an image using a display device 42, for example, accord-
ing to the control of the CPU 31.

The media drive 37 allows data read/write according to
designated media such as, in the current state of the art,
CD-ROMs, DVDs, and removable semiconductor memory
elements compatible with predetermined standards. The
media drive 37 is also controlled by the CPU 31.

The data interface 38 is configured by implementing hard-
ware and software for communicating with an external device
using a predetermined data communication method to per-
form communication between the PC 2 and the external
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device. In this case, for example, the data interface 38 has a
configuration capable of communicating with the data inter-
face 24 of the image capturing apparatus 1.

The network interface 39 is configured to realize an inter-
face function for performing communication via a network
such as the Internet or a local area network (LAN), and is
compliant with a standard such as, in the current state of the
art, Ethernet™ or a wireless LAN standard, e.g., IEEE
802.11a/b/g. If the network interface 39 is connected to the
Internet using a telephone line, the network interface 39 may
include a modem.

FIG. 5 shows an example structure of the search server 3.

The search server 3 shown in FIG. 5 includes a control unit
50, a network interface 51, a search unit 52, and a storage unit
53, which are connected with one another via an internal bus
54.

The control unit 50 includes, for example, a CPU, a RAM,
and a ROM, and executes a program stored in the internal
ROM or the storage unit 53 to perform the control operation
of the search server 3.

The network interface 51 is configured to realize an inter-
face function for performing communication via a network
such as the Internet or a LAN. The search server 3 is con-
nected using the network interface 51 via the Internet to a
terminal to which the search server 3 provides a service.

The search unit 52 is a section operable to perform a search
against an image file database 534 and a map database 5356 in
the storage unit 53 using the entered search condition.

The function of the search unit 52 is implemented by, for
example, actually, executing a program in accordance with to
the function of the search unit 52 by the CPU in the control
unit 50 and using the hardware resources forming the search
server 3, such as a memory and a signal processing circuit.

The storage unit 53 actually includes, for example, an
HDD, and stores various types of information and data nec-
essary for the operation of the search server 3. In FIG. 5, the
image file database 53a and the map database 535 are illus-
trated as the stored information.

The image file database 53a is a database of image files
serving content pieces to be searched.

FIG. 6 shows an example structure of an image file stored
and managed by the storage unit 53 as the image file database
53a.

The image data file shown in FIG. 6 is formed of an image
data section including an image data entity as a still image (or
a moving image), and a metadata section including predeter-
mined information items related to the contents of the image
data section. A region for storing position information is
provided at a predetermined position of the metadata section.
The position information stored in the region is obtained by a
GPS module, as described below, and may indicate a position
at which the image data was captured. The information other
than position information, which is stored in the metadata
section, includes the image capture date and time, the data
(file) size, the resolution of the image data section, the data
rate, the encoding method, and setting values of various
parameters such as the exposure and white balance set in the
image capturing apparatus 1 during the image capturing pro-
cess.

The map database 535 in the storage unit 53 shown in FIG.
5 is a database of pieces of map information. The map infor-
mation stored in the map database 535 has a basic structure in
which, first, position information represented by latitude and
longitude is associated with a map image. In addition, for
example, the names of places, addresses, and other additional
information are associated with the position information.
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Although not shown, the storage unit 53 can further store
programs necessary for the operation of the search server 3.
For example, in actual use, a program for an operating system
(OS) and application programs running on the OS are stored.
The application programs may include programs correspond-
ing to the functions of the search unit 52 and the like.

A processing procedure performed by the PC 2 and the
search server 3 for performing an image search according to
the example described with reference to FIGS. 2A and 2B
will be described with reference to FIG. 7. The procedure
shown in FIG. 7 is started in a state where the Web browser
344 activated on the PC 2 accesses the Web search server 3 via
the Internet to thereby display a search screen having an entry
box for entering a character string, which is the top page of the
search screen.

InFIG. 7, a user interface and a Web browser are illustrated
in the PC 2, and search processing, a map database, and an
image file database are illustrated in the search server 3. The
user interface in the PC 2 corresponds to the operation input
unit 35. The Web browser of the PC 2 is stored in the HDD 34,
and corresponds to the Web browser 34a that has already been
activated and that is executed by the CPU 31. The search
processing, the map database, and the image file database in
the search server 3 correspond to the search processing unit
52, the map database 535, and the image file database 53a
shown in FIG. 5, respectively.

As described above, in order to perform an image search,
first, the user performs an operation for entering a character
string as a search condition in the entry box on the top page of
the search screen displayed using the Web browser of the PC
2. In accordance with the operation, in step S101 shown in
FIG. 7, the PC 2 enters character string information of a
search condition from the user interface to the Web applica-
tion. As a result, for example, the entered character string is
displayed in the entry box of the search screen displayed
using the Web browser. If an operation for issuing a search
request is performed after a search character string has been
entered, in step S102, the Web browser 34a transmits a search
request together with the character string information entered
as a search condition to the search server 3.

The search request is passed to the search unit 52 in the
search server 3. In response to the request, the search unit 52
performs the processing of step S103. In step S103, the search
unit 52 accesses the map database 535, and searches for the
position information corresponding to the character string
information as the search condition received together with the
search request.

As described above, the map database 535 has a basic
structure in which position information is associated with a
map image and character string information of various names
to be shown on the map, such as place names, addresses, and
facility names, is also associated with the position informa-
tion. That is, the map information has a structure of informa-
tion having a correspondence between the character string
information indicating the place names and the like and the
position information.

In step S103, map-related character information corre-
sponding to the character string information of the search
condition is specified from the map database 535. Then, the
position information of the map image associated with the
retrieved map-related character information is found from the
map database 535. The found position information is position
information for a point corresponding to a given place or spot.
In step S104, the search unit 52 obtains the position informa-
tion found in step S103. The obtained position information is
the reference position rp in the search area range view.
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In step S105, the search unit 52 determines a search area
range. The search area range corresponds to, as shown in FI1G.
2B, the search range designation frame MR provided at the
position defined by the reference position rp on the map
image in the search area range view.

The search area range can be determined in the following
way: First, the map database 535 is configured so that the
character information to be managed in association with the
map image can be classified by name for management. The
information can be classified into criteria such as residential
addresses (the residential addresses can further be classified
into prefecture, municipality, county, etc.), facility names,
mountains, rivers, and famous historical places.

Then, itis determined which type the character string infor-
mation of the search condition belongs to as the character
information managed by the map database 535, and a search
arearange is determined according to a predetermined rule on
the basis of the determination result.

For example, “Mt. Fuji” is classified as a mountain. In the
case of a character string in such classification, for example,
even if a square search area range with sides measuring sev-
eral kilometers is determined, for example, only an area
around the top of Mt. Fuji is designated. It is therefore difficult
to obtain an image file effective as a search result to be
obtained later. In such classification, a search area range with
sides measuring about several kilometers to several tens of
kilometers is preferably used. Conversely, in the case of a
search for facilities, stores, and the like, e.g., “ABC Ward
Office” and “XYZ Department Store”, it is not desirable to
specify an area with sides measuring several kilometers, but is
preferable to designate an area with sides measuring several
tens of meters to several hundreds of meters.

For example, a rule for determining a search area range
according to the classification of character information may
be designated in consideration of the above-described search
area characteristics, and the search unit 52 may determine a
search area range using an algorithm complying with the rule.

The information entity of the search area range is based on
position information. As merely an example, in a case where
a search area range is rectangular in shape corresponding to
the search range designation frame MR shown in FIG. 2B,
pieces of position information on the map image correspond-
ing to the four vertical angles of the rectangle are obtained.
These pieces of position information can be used to specify
pieces of position information included in the rectangular
search arearange. Further, for example, information concern-
ing the length of a diagonal that is defined by the reference
position rp and the size of the search range designation frame
MR may be obtained as a search area range. By performing a
predetermined computation using the reference position rp
and the information of the length of the diagonal, position
information defining the search range designation frame MR
can be determined. Accordingly, even if the search range
designation frame MR is round, elliptic or the like in shape,
position information can be specified by performing a prede-
termined computation using, for example, the reference posi-
tion rp and the radius.

The search area range determined in step S105 is therefore
based on the position information.

When a search area range is determined in the manner
described above, in step S106, the search unit 52 searches the
image file database 53a for an image file using the position
information corresponding to the determined search area
range as a search condition.

As described above with reference to FIG. 6, each of the
image files has position information added thereto. In step
S106, an image file with position information matching the
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position information corresponding to the search arearange is
found. Then, in step S107, the data of the image file meeting
the search condition and the link information indicating the
location of the image file using the description of URL or the
like are acquired from the image file database 53a.

According to the foregoing description, in step S101, char-
acter string information corresponding to the name of a place
or the like is entered as a search condition. The character
string information is converted into position information in
steps S103 and S104, and the position information is actually
used as a search condition to perform a search against the
image file database 53a. That is, the user interface performs a
search using character information, whereas in effect, the
search is performed using position information. This can
mean that the search condition entered using character string
information by the user interface is provisional and that the
position information used by the search server 3 to perform a
search against the image file database 53a is designated as the
actual search condition.

Then, in step S108, a process for creating data of a Web
page as the search image list view shown in FIG. 2A is
performed. In order to create the Web page, the data of the
image file acquired in step S107 is used to produce a thumb-
nail image TN to be arranged in the search image list view.
The link information of the image file acquired in step S107 is
described in a document such as an HTML document so that,
for example, the thumbnail image contains a link.

Then, in step S109, the search unit 52 returns as a search
result the Web page data of the created search image list view
to the PC 2 that has issued the search request. The PC 2
interprets the received Web page data using the Web browser
34a for reproduction. The search image list view is therefore
displayed on the screen of the Web browser 34a in the manner
shown in FIG. 2A.

When the search unit 52 of the search server 3 transmits the
Web page data of the search image list view in step S109, then
in steps S110 and S111, the search unit 52 searches the map
database 5356 for partial map information corresponding to
the search area range, and acquires the partial map informa-
tion.

As descried above, the search area range determined in step
S105 is formed of pieces of position information. In step
S110, as shown in FIG. 2B, partial map information corre-
sponding to an area including a range defined by the pieces of
position information representing the search range at a certain
proportion is found. The found and obtained partial map
information includes at least information of a map image
corresponding to the found area.

Then, in step S112, the search unit 52 creates a Web page of
the search area range view shown in FIG. 2B using the
obtained partial map information. The Web page of the search
area range view may be created as content data using a docu-
ment such as an HTML document. In particular, however, a
Web page of a search area range view is produced so that the
user can resize the search range designation frame MR dis-
played on the map image and a search request can be issued in
which a new search condition is designated in accordance
with the resizing of the search range designation frame MR.
With regard to such a user interface function, for example, it
is effective to create a Web page of a search area range view
as a program called Java applet. As is well known in the art,
Java applet is a program created using a programming lan-
guage called Java and running on a Web browser having Java
software installed therein.

In step S113, the created Web page data of the search area
range view is transmitted to the PC 2. The PC 2 receives the
transmitted Web page data of the search area range view, and
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passes the received data to the Web browser 34a. The Web
browser 34a performs processing on the Web page data to
thereby display, for example, the search area range view
shown in FIG. 2B.

A procedure for changing the search results (the image files
listed) displayed in the search image list view in accordance
with the resizing of the search range designation frame MR on
the search area range view displayed using the Web browser
in the manner shown in FIG. 3A will be described with
reference to FIG. 8.

First, in accordance with an operation for resizing the
search range designation frame MR, in step S201, an instruc-
tion corresponding to the operation is output from the user
interface to the Web browser. Upon receiving the instruction,
as described with respect to the transition from FIG. 2B to
FIG. 3A by way of example, the Web browser performs image
processing for resizing the search range designation frame
MR on the currently displayed search area range view.

Then, in step S202, the Web browser designates a search
area range corresponding to the search range designation
frame MR resized in step 201, and transmits information of
the search area range to the search server 3. The information
entity of the search area range may be represented on the basis
of, for example, the position information associated with the
map image. For example, the information entity is repre-
sented using coordinates on an image as viewed as a map
image. That is, the Web browser transmits the information of
the map-information-based search area range.

If the search area range designated and transmitted in step
S201 is based on position information, the position informa-
tion is added to the Web page of the search area range view
created in step S112 shown in FIG. 7 according to the coor-
dinates of the map image. Thus, the data size of the Web page
increases, resulting in a drawback of increasing the network
transmission time and the like. Further, if the Web browser is
to execute such Web page data of the search area range view,
the processing is heavy, resulting in a drawback of reducing
the operation speed and the like.

Upon receiving the information of the search area range
transmitted in step S202, the search server 3 passes the
received information to the search unit 52. Then, in steps
S203 and S204, the search unit 52 matches the passed infor-
mation of the search area range, which is represented using
the coordinates of the map image, with the map information
of the map database 534 to obtain position information into
which the coordinates are converted. That is, the search area
range is converted from that represented using the coordi-
nates of the map image to that represented using the position
information.

Then, in steps S205 and S206, the search unit 52 searches
the map database 535 for image files using the data of the
position-information-based search area range obtained in
step S205 as a search condition, and acquires the found image
files and link information of the image files. The processing of
steps S205 and S206 is substantially similar to that of steps
S106 and S107 shown in FIG. 7.

Then, in steps S207 and S208, the search unit 52 creates
Web page data of the search image list view using the image
files acquired in step S205 and the link information of the
image files, and transmits the Web page data to the PC 2. The
processing of steps S207 and S208 may be performed in a
similar manner to the processing of steps S108 and S109
shown in FIG. 7.

The PC 2 receives the Web page data of the search image
list view transmitted in step S208, and passes the Web page
data to the Web browser. The Web browser processes the Web
page data so that, for example, the search image list view
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displayed in the manner shown in FIG. 2A can be changed in
the manner shown in FIG. 3B in accordance with the resizing
of the search range designation frame MR.

As can be understood from the foregoing description, in
order to implement the search service of the embodiment, the
search server 3 stores therein image files with position infor-
mation. An example model for the search server 3 to collect
image files with position information will be described with
reference to FIG. 9.

FIG. 9 shows a video camera 100 and a digital still camera
200 as image capturing apparatuses used by general public
users. Bach of the video camera 100 and the digital still
camera 200 includes a built-in GPS module. The GPS module
is a component device capable of receiving radio waves from
GPS satellites and performing positioning computation to
obtain positioning information.

With the use of the built-in GPS modules, the video camera
100 and the digital still camera 200 can receive radio waves
from a plurality of GPS satellites (300A, 300B, and 300C),
and can perform positioning computation using a predeter-
mined positioning method to obtain at least current position
information as positioning information.

In the video camera 100 or the digital still camera 200,
when the user performs an image capturing and recording,
image data obtained by the capturing operation is stored in a
storage medium included therein or a removable storage
medium placed therein, for example, on a file-by-file basis.
Each of the files (image file) of the stored image data is added
with, for example, metadata (additional information) having
predetermined information items related to the contents of the
image data, the capturing conditions, and so forth. In this
example, the metadata includes the position information
obtained by the GPS module.

That is, those image capturing apparatuses (the video cam-
era 100 and the digital still camera 200) are configured to
obtain an image file having the structure shown in FIG. 6.

Then, the user transmits and uploads an image file captured
and recorded by the image capturing apparatus to the search
server 3 via a network. As described above, the search server
3 organizes the transmitted image file into the image file
database 53a for storage.

There may be conceived other models for the search server
3 to collect image files with position information. For
example, a Web page publicly available on the Internet has a
format in which the meta-information, as well as the file
name, of an image file pasted or linked in the Web page, can
be reflected in the source such as the HTML document. In
addition, for example, a search robot or the like for automat-
ing deep searches on the Internet is used to obtain the location
and position information of the image file to configure the
image file database 53a. The entity of the file is not necessar-
ily located in the image file database 53a. However, the search
operation of the search server 3 described above can be easily
implemented using, for example, technologies of many exist-
ing network search systems.

An example structure of the image capturing apparatus,
that is, the video camcorder 100 or the digital still camera 200
shown in F1G. 9, will additionally be described with reference
to FIG. 10. In FIG. 10, the structure of an image capturing
apparatus 1, namely, a structure for recording a captured
image, is illustrated. In FIG. 10, a solid arrow depicts the flow
of'information serving as user data to be written and stored in
arecording medium (storage medium) in a storage unit, such
as a video signal, an audio signal, or meta-information. A
hollow arrow depicts the flow of information for various
control operations.
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The image capturing apparatus 1 shown in FIG. 10
includes an image pickup unit 11. The image pickup unit 11
includes an optical system (image pickup optical system), an
image pickup device, and an image signal processing system
for performing signal processing to be performed before
compression coding. The optical system includes a lens unit
formed of image pickup lenses, and an aperture stop. The lens
unit includes a focus lens for adjusting the focus, and a zoom
lens for adjusting the zoom (angle-of-view). The image
pickup unit 11 is provided with a focus lens driving mecha-
nism including a gear and a motor for moving the focus lens
along the optical axis to adjustment the focus. The image
pickup unit 11 is also provided with a zoom lens driving
mechanism including a gear and a motor for moving the zoom
lens along the optical axis to adjust the zoom.

Inthe image pickup unit 11, image pickup light obtained by
the optical system is focused onto a photoelectric conversion
element unit provided in the image pickup device, and is
converted into an electrical signal. Examples of photoelectric
conversion elements include charge coupled device (CCD)
elements and complementary metal-oxide semiconductor
(CMOS) elements.

In the image pickup unit 11, the electrical signal output
from the image pickup device is subjected to processing such
as correlated double sampling (CDS) and automatic gain
control (AGC), and is then converted into a digital signal,
which is further subjected to predetermined image signal
processing using digital signal processing. As the image sig-
nal processing, predetermined digital signal processing is
performed, for example, a digital video signal corresponding
to the captured image is obtained from the digital signal.

In the image pickup unit 11, predetermined signal process-
ing is further performed, such as generation of predetermined
control parameters used by a camera control unit 18 to per-
form camera control operations. The camera control opera-
tions performed by the camera control unit 18 include auto
focus (AF) control, exposure control, white balance process-
ing, and camera-shake correction. These camera control
operations may be performed using known techniques.

The image capturing apparatus 1 of the embodiment fur-
ther includes a position detection unit 21.

The position detection unit 21 is formed of devices includ-
ing a global positioning system (GPS) module, and is config-
ured to detect, for example, a current position. The detected
position information is represented by latitude, longitude, and
so forth. In the embodiment, the position information
detected by the position detection unit 21 is input to the
camera control unit 18.

In the embodiment, the obtained position information is
used as additional information to be added to a file of captured
image data to be stored in a storage unit 17, that is, the position
information to be stored in the metadata section of the image
data shown in FIG. 6. The position information may be used
for other applications. The position detection unit 21 may
have any other structure without including a GPS module,
which is capable of obtaining information of a current posi-
tion.

The digital video signal that is finally obtained by the
image pickup unit 11 is input to a video compression unit 12.
The video compression unit 12 performs compression coding
on the input video signal according to a predetermined
method. In the current state of the art, for moving images, a
compression coding method for moving picture information,
such as MPEG (Moving Picture Experts Group) related tech-
nologies, may be used. For still images, a still image com-
pression coding method such as JPEG (Joint Photographic
Experts Group) may be used.
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As a result of the compression coding by the video com-
pression unit 12, image data of the moving image or still
image is obtained, and is then output to a multiplexer 15.

The image capturing apparatus 1 further includes a sound
pickup unit 13. The sound pickup unit 13 includes a prede-
termined number of microphones for picking up sound to
produce an audio signal, and an audio signal processing sys-
tem for performing predetermined signal processing to be
performed before compression coding on the audio signal
obtained by the microphones. In the sound pickup unit 13, the
audio signal is converted from analog to digital at a predeter-
mined signal processing stage.

The digital audio signal output from the sound pickup unit
13 is output to an audio compression unit 14.

The audio compression unit 14 performs audio compres-
sion coding corresponding to the image compression coding
performed by the video compression unit 12, and outputs the
result to the multiplexer 15. In the case of moving-image
recording, the video compression unit 12 and the audio com-
pression processing unit 14 perform compression coding so
that the so-called “lip sync” can be maintained, and output the
compression-coded video signal (or compressed video data)
and the compression-coded audio signal (or compressed
audio data), respectively.

The camera control unit 18 is a section representing a
collection of predetermined control functions for a camera
unit in the image pickup unit 11, such as the above-described
AF control and zoom control functions. The information
obtained by the camera control unit 18, such as certain control
results, is acquired by a metadata (management information)
control unit 20, and is used to generate metadata.

A video control unit 23 performs various control opera-
tions so that the signal processing operation of the video
compression unit 12 can correctly be performed. For
example, the video control unit 23 acquires data from the
video compression unit 12, performs various types of detec-
tion, such as motion detection, and computation for compres-
sion processing, and controls the signal processing operation
of the video compression unit 12 according to the detection
result and the computation result. The information obtained
by the video control unit 23, such as a detection result or
control result for a predetermined item, is acquired by the
metadata control unit 20, and can be used to generate man-
agement information.

An audio control unit 19 controls the audio signal process-
ing operation. That is, the audio control unit 19 is configured
to control the signal processing operation of the audio com-
pression processing unit 14 on the basis of predetermined
information output according to, for example, a signal pro-
cessing result of the sound pickup unit 13. The information
obtained by the audio control unit 19, such as a certain control
result, is also acquired by the metadata control unit 20, and
can be used to generate metadata.

A user interface control unit 22 acquires operation infor-
mation that is obtained by operating various operating ele-
ments provided for the image capturing apparatus 1, and
processes the operation information so that the image captur-
ing apparatus 1 can perform a correct operation in accordance
with the operation. The user interface control unit 22 trans-
mits operation information obtained by a predetermined
operation to appropriate components in the illustrated func-
tional units.

The metadata control unit 20 generates information (meta-
data) serving as the metadata section to be added to the image
data, shown in FIG. 6 by way of example. As described above,
in order to generates management information, the metadata
control unit 20 uses the information output from the camera
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control unit 18, the audio control unit 19, the video compres-
sion unit 12, and the like, such as predetermined control
information and detection results, and collects and generates
various information items of metadata including the position
information detected by the position detection unit 21 and the
image capture date and time. Then, the metadata control unit
20 stores information items in a predetermined data structure
to obtain information units as metadata.

The compression-coded image data as the moving image
or still image (in the case of moving-image recording, also the
compressed audio data) and the information of metadata are
input to the multiplexer 15. The multiplexer 15 performs
predetermined processing such as multiplexing and combi-
nation on the compression-coded image data of the moving
image or still image and the metadata to generate image data
having the data structure shown in FIG. 6, which is composed
of an image data section and a metadata section. The gener-
ated image data is subjected to processing such as recording
encoding in the recording format of the storage unit 17 to
generate recording data, and the recording data is transferred
to and accumulated in a buffer unit 16.

The buffer unit 16 transfers a predetermined amount of
accumulated recording data to the storage unit 17 for writing.
By sequentially recording data in the manner described
above, for example, the image data shown in FIG. 6 is
recorded.

Specifically, the storage unit 17 includes a predetermined
recording medium (storage medium), and a drive capable of
data recording (and reproduction) compatible with the
recording medium. The recording medium may be a remov-
able medium or a medium fixedly mounted together with the
drive, such as a hard disk drive (HDD).

If the storage unit 17 is a digital versatile disc (DVD), the
recording format of the storage unit 17 employs the so-called
DVD format, such as DVD-Video or DVD-VR (Video
Recording).

A data interface 24 is configured by implementing hard-
ware and software for communicating with an external device
using a predetermined data communication method to per-
form communication between the image capturing apparatus
1 and the external device. The data communication method
supported by the communication unit 16 is not particularly
limited regardless of wired or wireless communication, and
the number of supported data communication methods is not
limited. Currently available examples of the data communi-
cation methods may include data bus standards for wired
communication, such as USB (Universal Serial Bus),
IEEE1394, and SCSI (Small Computer System Interface),
and inter-device near field communication standards for wire-
less communication, such as Bluetooth™. In the embodi-
ment, the data communication using the data interface 24
allows the image data files stored in the storage unit 17 to be
transmitted to the outside via a communication bus.

The structure shown in FIG. 10 is represented by blocks
indicating the image (and sound) recording functions of an
image capturing apparatus, and is different from the actual
hardware structure. In effect, the image capturing apparatus
includes a section operable to capture an image using an
image pickup device and the like, a section operable to pick
up sound using a microphone and the like, a processor oper-
able to convert video and audio signals obtained by those
sections into digital signals and to perform predetermined
processing such as digital signal processing, coding, and mul-
tiplexing, a drive corresponding to a predetermined recording
medium, and a microcomputer or the like including a CPU, a
ROM, and a RAM and operable to perform various predeter-
mined control operations.
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The present invention is not limited to the embodiment
described above, and a variety of modifications may be made.

In the embodiment, for example, for ease of description,
photograph images captured and recorded by an image cap-
turing apparatus, that is, data files of captured and recorded
still images, are used as the information to be searched. How-
ever, as can be anticipated from the video camera 100 shown
in FIG. 9, data files of captured and recorded moving images
may be used. Also in the case of moving image files, thumb-
nail images using still images or moving images can be pro-
duced from the data contents, and a Web page of a search
image list view can be created.

Further, image files other than that captured and recorded,
such as image files created by rendering, may be used as the
information to be searched. In this case, instead of adding
position information at the same time as the capturing and
recording operation, an editing operation for adding position
information during or after the creation of the image files may
be performed. Further, files other than image files, such as
document files, may be used. That is, the information to be
searched according to an embodiment of the present inven-
tion may be information having information contents signifi-
cant and useful for a user who uses a search service, such as
images and documents. When position information is added
to such information to be searched other than captured
images, preferably, the position information represents a
location such as a place where the information was created or
a place relating to the information.

While the embodiment has been described in the context of
a system configuration in which a PC accesses the search
server 3 via a network to perform a search, the present inven-
tion is not limited thereto. For example, elements correspond-
ing to the image file database 53a and the map database 535
can be incorporated into a computer system such as a PC,
thereby achieving a locally completed image search system
within the computer system.

While in the embodiment of the present invention, a pro-
visional search condition entered by a user who performs a
search is represented by character string information, it may
be represented by a predetermined type or form of informa-
tion other than character strings, except for position informa-
tion.

It should be understood by those skilled in the art that
various modifications, combinations, sub-combinations and
alterations may occur depending on design requirements and
other factors insofar as they are within the scope of the
appended claims or the equivalents thereof.

What is claimed is:

1. An apparatus comprising:

a processor device to:

determine a search area range to search image data based
on character string information input at an external
apparatus and provided over a communication network;

acquire map information based on the search area range;

acquire first image data based on the search area range;

control transmission to the external apparatus, over the
communication network, of display data for displaying a
map image corresponding to the map information and
the first image data on a display device corresponding to
the external apparatus;

receiving, after the transmission of the display data,
changed search area range information, in which a basis
of the changed search area range information is on the
map information and vertical and horizontal screen dis-
play coordinates indicating a frame from a resizing
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operation in relation to a screen display of the map
image, from the external apparatus over the communi-
cation network; and

acquiring second image data based on the changed search

area range information.

2. The apparatus of claim 1, wherein the display data indi-
cates an area of a map indicated by the map information for
viewing as the map image on the display device and the first
image data is for display as a list view.

3. The apparatus of claim 1, wherein the processor device
controls transmission to the external apparatus, over the net-
work, of the second image data, for display by the external
apparatus on the display device.

4. The apparatus of claim 3, wherein the changed search
area range information indicates an operation on the display
device increasing or reducing the search area range.

5. The apparatus of claim 1, wherein the search area range
is determined based on a classification of the character string
information.

6. The apparatus of claim 1, wherein the processor device
is to control display of a reference position corresponding to
the character string information on the map image.

7. The apparatus of claim 1, wherein the changed search
area range information indicates the resizing operation on the
screen display of the map image using a graphical user inter-
face.

8. The apparatus of claim 1, wherein the search area range
is displayed on the display device.

9. The apparatus of claim 1, wherein the changed search
area range information is indicated by markings displayed on
the map image.

10. A method comprising:

determining, by a processor device, a search area range to

search image data based on character string information
input at an external apparatus and provided over a com-
munication network;

acquiring map information based on the search area range;

acquiring first image data based on the search area range;

controlling, by the processor device, to transmit to the
external apparatus, over the communication network,
display data for displaying a map image corresponding
to the map information and the first image data on a
display device corresponding to the external apparatus;

receiving, after the display data is transmitted, changed
search area range information, in which a basis of the
changed search area range information is on the map
information and vertical and horizontal screen display
coordinates indicating a frame from a resizing operation
inrelation to a screen display of the map image, from the
external apparatus over the communication network;
and

acquiring second image data based on the changed search

area range information.

11. The method according to the claim 10, further compris-
ing:

converting the changed search area range information from

the basis on the map information to a basis on position
information.

12. The method according to the claim 10, further compris-
ing:

controlling, by the processor device, to transmit changed

display data, in which the changed display data is for
displaying the second image data on the display device
corresponding to the external apparatus, to the external
apparatus.

13. The method according to the claim 10, wherein the first
image data is associated with first position information and
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the second image data is associated with second position
information different from the first position information.
14. A non-transitory recording medium on which is
recorded a program executable by a computer, the program
comprising:
determining a search area range to search image data based
on character string information input at an external
apparatus and provided over a communication network;

acquiring map information based on the search area range;

acquiring first image data based on the search area range;

controlling to transmit to the external apparatus, over the
communication network, display data for displaying a
map image corresponding to the map information and
the first image data on a display device corresponding to
the external apparatus;

receiving, after the display data is transmitted, changed

search area range, in which a basis ofthe changed search
area range information is on the map information and
vertical and horizontal screen display indicating a frame
from a resizing operation in relation to a screen display
of the map image, from the external apparatus over the
communication network; and

acquiring second image data based on the changed search

area range information.

15. An apparatus comprising:

a processor device to:

display, on a display, an input box in which to input char-

acter string information as a search condition;

provide to an external search apparatus, over a communi-

cation network, a search request including the character
string information;

display, on the display, display data provided from the

external search apparatus over the network, in which the
display data indicates a map image corresponding to
map information and first image data for display, the
map information and the first image data being based on
a search area range, the search area range determined
from a search of image data based on the character string
information; and

display, on the display, second display data provided from

the external search apparatus over the network, in which
the second display data indicates second image data for
display, the second image data being based on changed
search area range information provided from the appa-
ratus to the external search apparatus after the display
data is provided from the external search apparatus, in
which a basis of the changed search area range informa-
tion is on the map information and vertical and horizon-
tal screen display coordinates indicating a frame from a
resizing operation in relation to a screen display of the
map image.

16. The apparatus of claim 15, wherein the display data
indicates an area of a map for viewing on the display as the
map image and the first image data is for display as a list view.

17. The apparatus of claim 15, wherein the processor
device is to:

provide the changed search area range information to the

external search apparatus, over the network, when the
search area range is changed; and

display a changed search area range representative of the

changed search area range information.

18. The apparatus of claim 17, wherein the changed search
area range information indicates an operation on the display
increasing or reducing the search area range.

19. The apparatus of claim 15, wherein the search area
range is determined based on a classification of the character
string information.
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20. The apparatus of claim 15, wherein the processor
device is to display, on the display, a reference position cor-
responding to the character string information on the map
image.
21. The apparatus of claim 15, wherein the search area
range is changed by the resizing operation on the screen
display of the map image using a graphical user interface.
22. The apparatus of claim 15, wherein the search area
range is displayed on the display.
23. A method comprising:
displaying, on a display, an input box in which to input
character string information as a search condition;

providing, over a communication network to an external
apparatus, a search request including the character string
information;
displaying, on the display, display data received over the
network, in which the display data indicates a map
image corresponding to the map information and first
image data for display, the map information and the first
image data being based on a search area range, the
search area range determined from a search of image
data based on the character string information; and

displaying, on the display, second display data received
over the network, in which the second display data indi-
cates second image data for display, the second image
data being based on changed search area range informa-
tion provided to the external apparatus after the display
data is received, in which a basis of the changed search
area range information is on the map information and
vertical and horizontal screen display coordinates indi-
cating a frame from a resizing operation in relation to a
screen display of the map image,

wherein the displaying of the input box, the providing and

the displaying of the display data and the second display
data are by a processor device.
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24. The method according to the claim 23, further compris-
ing:

converting, by the processor device, the changed search

area range information from the basis on the map infor-
mation to a basis on position information.
25. The method according to the claim 23, wherein the first
image data is associated with first position information and
the second image data is associated with second position
information different from the first position information.
26. A non-transitory recording medium on which is
recorded a program executable by a computer, the program
comprising:
displaying, on a display, an input box in which to input
character string information as a search condition;

providing, over a communication network to an external
apparatus, a search request including the character string
information; and

displaying, on the display, display data received over the

network, in which the display data indicates a map
image corresponding to map information and first image
data for display, the map information and the first image
data being based on a search area range, the search area
range determined from a search of image data based on
the character string information; and

displaying, on the display, second display data received

over the network, in which the second display data indi-
cates second image data for display, the second image
data being based on changed search area range informa-
tion provided to the external apparatus after the display
data is received, in which a basis of the changed search
area range information is on the map information and
vertical and horizontal screen display coordinates indi-
cating a frame from a resizing operation in relation to a
screen display of the map image.
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